It is well known that immune reactivity declines with age. Recently, we demonstrated that the age-related decrease in IL-2 production by CD4 T cells was ac.companied by an increased production of IL-4 and interferon-,(IFN-). This age-related shift in the profile of lymphokine production was related to phenotypic changes within the CD4 T-cell subset, that is, a decrease in the percentage of CD45RB CD4 T cells and an increase in the percentage of Pgp-1 CD4 T cells. To study whether these age-related changes were due to previous antigenic exposure, we performed a phenotypic and functional analysis on splenic CD4 T cells isolated from individual, germ-free (GF), specific pathogen-free (SPF), and clean conventional (CC) mice. Interestingly, the total number of splenic CD4 T cells in GF mice was twofold lower as compared to age-matched SPF or CC mice, regardless whether mice were analyzed at young (10 weeks) or at advanced age (13-14 months). Unexpectedly, the phenotypic composition of the CD4 T-cell subset was comparable in the GF, SPF, and CC mice as determined by the expression of CD45RB and Pgp-1, indicating that CD4 T cells with a naive phenotype (CD45RB Pgp-1-) were not enriched in GF mice. Moreover, at an age of 13-14 months, CD4 T cells from GF mice frequently produced more IL-4 and IFN-, than their CC counterparts. These lymphokine data showed, therefore, that a relatively high proportion of CD4 T cells with a memory phenotype can also be defined in GF mice on the basis of their function.
INTRODUCTION
Both phenotypic and functional changes occur within the CD4 / T-cell subset during the aging process. It is well documented that CD4 / T cells lose the capability to produce IL-2 with advanced age in response to specific antigen or polyclonal activators, for example, Con A (Gilman et al., 1982; Thoman and Weigle, 1982; HertoghHuijbregts et al., 1990) . Recently, we and others demonstrated that this decline in IL-2 production *Corresponding author. is accompanied by an increased production of IL-4 and IFN-/, (Ernst et al.,. 1990; Kubo and Cinader, 1990; Nagelkerken et al., 1991a / T cells (Lerner et al., 1989; Ernst et al., 1990; Nagelkerken et al., 1991a Nagelkerken et al., , 1991b .
Several investigators recently showed that the capability of CD4 / T cells to respond to a "recall antigen" can be found within the CD45RB w CD4 / T-cell population (Dianzani et al., 1990; Lee and Vitetta, 1990 and CD45RB lw CD4
/ T cells produce IL-4 and less IL-2 (Bottomly et al., 1989) (Butterfield et al., 1989) . Furthermore, Pgp-1 / T cells are associated with the production of IFN-y (Budd et al., 1987 
3(B).
As reported earlier, antigenic exposure may influence the development of CD45RB w CD4 / T cells (Dianzani et al., 1990; Lee and Vitetta, 1990 This CRF-flora is an anaerobic microflora largely composed of spore forming gram-positive rods (Wensinck and Ruseler-van-Embden, 1971 ). Seven weeks after the contamination, the number and composition of the CD4 + T cells in these CRF mice were determined.
As shown in Fig. 1 Table 3 . IL-2 production by CD4/T cells was comparable between 10-week-old GF or SPF mice. In agreement with previous studies, the amounts of IL-4 and IFN-7 were below the detection limit (Powers et al., 1988; Ernst et al., 1990; Nagelkerken et al., 1991a Results represent the mean+SD of the absolute numbers of the different CD4 Tcell subsets of mice with different intestinal microflora at young (10 weeks) and at advanced age (56 weeks). The marker setting used as indicated in Fig. 1 .
number of individual mice analyzed per group. bResults represent the mean_SD of the absolute numbers of the different Pgpol CD4 T-cell subsets of male mice with different intestinal microflora at young (10 weeks) and advanced age (56 weeks). The marker setting used is indicated in Fig. 1 r60-week-old mice.
CD4
/ T-cell population (Dianzani et al., 1990; Lee and Vitetta, 1990 (Fig. 1) . Our findings in young mice are consistent with those described recently by Bandeira et al. (1990) (Kappler et al., 1974) . Further evidence for the ability of CD4 / T cells to expand in the periphery has been presented by Bell et al. (1987) in nude rats. In addition, Rocha and colleagues showed that peripheral T cells are-able to self-renew and to expand after transfer into T Cell-deficient mice, without the requirement of exogenous stimulation (Rocha et al., 1989) . Without (De Geus et al., 1990) .
MATERIALS AND METHODS

Mice
Female-and male-specific pathogen-free (SPF), colonization resistent factor (CRF), and germ-free (GF) 
